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(54) Apparatus for use with a camera and lens assembly and a housing of a surveillance 
assembly 

(57) An apparatus for use with a camera and lens 
assembly and a housing of a surveillance assembly, 
wherein a carriage assembly for mounting the eyeball 
assembly to the housing is provided in the surveillance 
assembly and includes pivot and engagement parts 
which allow the carriage assembly to be pivoted into 
position. 
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Description 

Background of the Invention 

This invention relates to a apparatus for use with a s 
camera and lens assembly and a housing of a surveil- 
lance assembly. 

A type of surveillance device is known in the art in 
which a camera and lens assembly is utilized in the sur- 
veillance device to permit the device to view the location 10 
being placed under surveillance. The surveillance 
device is provided with a housing for housing the cam- 
era and lens assembly. A typical housing includes an 
upper support section which may be dome-shaped and 
from which the camera and lens assembly is sus- 15 
pended. A lower section, which may also be domed- 
shaped, abuts the upper section to complete the hous- 
ing and fully enclose the camera and lens assembly. 
The lower section is also light transmissive to permit 
viewing by the camera and lens assembly outward of 20 
the housing. 

In the above-type of surveillance device, the lens 
and camera assembly is carried by a mounting member 
which is coupled to the support section of the housing 
so as to be rotational about a first axis, usually a vertical 25 
axis. The lens and camera assembly is furthermore 
supported on the mounting member such that the 
assembly itself is rotatable about a second axis, usually 
a horizontal axis. In this way, by rotation of the mounting 
member and rotation of the camera and lens assembly, 30 
the latter can be moved in a horizontal plane and a ver- 
tical plane, respectively, to provide the so-called "pan- 
ning" and "tilting" motion of the assembly. This, in turn, 
provides the desired viewing coverage of the location 
under surveillance. 35 

Also employed in some surveillance devices of this 
type is an opaque or non-light-transmissive enclosure 
or shroud. This shroud is affixed to and rotates with the 
mounting member and extends between the lower 
housing section and the camera and lens assembly. 40 
The shroud thus shields the camera and lens assembly, 
making the assembly difficult to observe through the 
light-transmissive housing section. This prevents a sub- 
ject under surveillance from readily removing himself or 
herself from the camera field of view. 45 

The above use of a shroud in a surveillance device 
requires that the shroud be provided with an elongated, 
vertical slot. This slot permits the camera and lens 
assembly to view outward of the shroud over the extent 
of the tilting motion of the assembly. However, the pres- so 
ence of the slot also permits viewing of the camera and 
lens assembly through the slot from certain viewing 
angles. This detracts from the desired shielding function 
of the shroud. 

In U.S. patent 4,833,534, assigned to the same 55 
assignee hereof, an additional non-light-transmissive 
shutter is provided in the surveillance device to mitigate 
against the undesired effects of the slot. This shutter is 
arranged to move with the tilting motion of the camera 



and lens assembly so as to fill or occupy the region of 
the slot not blocked by the assembly itself. While the 
presence of the shutter substantially prevents viewing of 
the camera and lens assembly through the slot, it also 
requires the use of an additional moving part and the 
coordinating of the movement of this part with the tilting 
movement of the camera and lens assembly. 

In the above-type surveillance device, it has also 
been customary to bolt the mounting member carrying 
the camera and lens assembly to the upper support 
section of the housing. This has made installation and 
servicing of the camera and lens assembly time con- 
suming and difficult, particularly in overhead or ceiling 
installations. Accordingly, designs are being sought for 
the mounting member which enable the member to be 
installed and removed more quickly and with less effort. 
One such design is disclosed in U.S. patent 4,945,367, 
in which the mounting member is provided with slots 
which are received by depending pins situated in the 
support section of the housing. By twisting the mounting 
member, the slots become locked to the pins so that the 
desired connection of the mounting member to the sup- 
port housing is realized. 

The above arrangement of the '367 patent, how- 
ever, still requires alignment of several slots in the 
mounting member with corresponding pins in the sup- 
port housing. This alignment procedure can be a diffi- 
cult process, particularly when the weight of the camera 
and lens assembly is considered and the installation is 
overhead. 

In the above-type surveillance devices, the camera 
and lens assembly usually comprises a camera/lens 
mounting for coupling the lens of the assembly to the 
camera image pick-up unit of the assembly. The image 
pick-up unit may or may not have attached to it the 
remainder of the camera body, depending upon certain 
length requirements of the surveillance device. 

In a typical camera/lens mounting, the mounting is 
adapted to engage a cylindrical collar at the back end of 
the lens. This collar has an annular slot which receives 
a first wider cylindrical end of a shouldered member, 
referred to as a "C-mount", which forms a part of the 
camera/dens mounting. A narrower second cylindrical 
end of the shouldered C-mount is then adapted via a 
threaded section to receive the threaded front end of the 
image pick-up unit. 

In order to hold the C-mount in place, the cam- 
era/lens mounting is further provided with a locking ring 
or nut. This nut has an inner surface which bears 
against the shoulder of the C-mount as the ring is 
locked to the collar via internal threads which mate with 
external threads on the collar. 

In the above camera and lens assembly, once the 
pick-up unit is locked to the lens via the camera/lens 
mounting, it may be necessary to adjust the position of 
the image pickup relative to focal point of the lens. This 
is presently accomplished by an adjusting mechanism 
included in the image pick-up unit which allows prese- 
lected movement of the components of the unit. This 
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• adjusting mechanism is often of complicated mechani- 

cal design and, therefore, other techniques for making 
this so-called "back-focus" adjustment are being 
sought. 

It is, therefore, an object of the present invention to s 
provide an apparatus in which the security of the device 
is better preserved. 

It is a further object of the present invention to pro- 
vide an apparatus in which enhanced shielding of the 
camera and lens assembly of the surveillance device is 10 
realized. 

It is also an object of the present invention to pro- 
vide an apparatus in which the installation and removal 
of the camera and lens assembly is made easier and 
quicker. 15 

It is yet a further object of the present invention to 
provide a camera/lens mounting for the camera and 
lens assembly of a surveillance device which allows for 
easier adjustment of the camera image pick-up unit rel- 
ative to the lens of the assembly. 20 

Summary of the Invention 



provided. This mounting includes a shouldered tubular 
member, a locking and adjusting ring and an annular 
resilient means in the form of an undulating or wavy 
annular member or washer. The resilient means is situ- 
ated in the slot of the lens collar between the lens and 
the shouldered member and allows for positive, but 
adjustable, locking of the shouldered member to the 
lens when the locking ring is attached to the collar. The 
shouldered member can thus be moved controllably axi- 
ally permitting adjustment of the member and the 
attached image pick-up relative to the lens focal point. 

In still yet a further aspect of the invention, the elec- 
trical cable connecting the camera and lens assembly to 
the carriage assembly is wound about the second axis 
to promote compactness and avoid entanglement. 

Brief Description of the Drawings 

The above and other features and aspects of the 
present invention will become more apparent upon 
reading the following detailed description in conjunction 
with the accompanying drawings, in which: 



in accordance with the principles of the present 
invention, the above and other objectives are realized in 
part in an apparatus, in which the carriage assembly of 
the surveillance device is provided with a pivot means 
adapted to pivotably engage a first surface area of the 
support section of the surveillance device housing. The 
carriage assembly is also provided with an engagement 
means adapted to engage a second surface area of the 
housing as the carriage assembly is pivoted via the 
pivot means relative to the first surface area. In this way, 
the carriage assembly is brought into supporting 
engagement with the first and second surface areas of 
the housing support section so that the carriage assem- 
bly and the carried eyeball assembly become supported 
thereby. 

In the disclosed embodiment, the pivot means and 
engagement means comprise respective first and sec- 
ond elongated members arranged along opposing sides 
of the carriage assembly. These members are provided 
with ends adapted to seat in respective slotted seating 
regions defining the first and second surface areas of 
the housing support section. Additionally, these mem- 
bers are adapted such that their respective ends can be 
moved toward and away from each other. As a result, 
the ends of each member can be moved toward each 
other during alignment with their respective slotted seat- 
ing regions and then moved away from each other to 
seat them in these regions. 

Adapting the elongated members to provide this 
movement is through a biasing means which urges or 
forces the ends of a member apart. A further means is 
then provided for reducing the bias provided by the bias- 
ing means so the ends of a member can be brought 
together. 

In yet a further aspect of the invention, a cam- 
era/lens mounting for the camera and lens assembly is 



FIG. 1 shows an exploded view of a surveillance 

25 device; 

FIG. 2 shows a partially exploded view of the cam- 
era and lens assembly of the eyeball assembly of 
the surveillance device of FIG. 1 ; 
FIG. 3 shows an assembled view of the camera and 

30 lens assembly of the eyeball assembly of the sur- 
veillance device of FIG. 1 ; 
FIG. 4 show a view of the camera and lens assem- 
bly of the eyeball assembly of the surveillance 
device of FIG. 1 with the camera parts shown par- 

35 tially in exploded view; 

FIG. 5A shows an exploded view of the carriage 
assembly of the surveillance device of FIG. 1 ; 
FIG. 5B shows in greater detail a part of the pivot 
and engagement assembly of the carriage assem- 

40 blyofFIG. 5A; 

FIG. 6 shows an assembled view of the eyeball and 
carriage assemblies of the surveillance device of 
FIG.1; 

FIGS. 7A-7C show various views of the housing 
45 support section of the housing of the surveillance 
device of FIG. 1 ; 

FIGS. 8A and 8B show various views of the housing 
cover section of the housing of the surveillance 
device of FIG. 1 ; and 
so FIG. 9 shows a cross sectional view of the lens 
assembly depicting the camera/lens mounting of 
the camera and lens assembly of FIG. 2. 

Detailed Description 

55 

FIG. 1 shows a surveillance device 1 in accordance 
with the principles of the present invention. The device 
1 comprises an eyeball assembly 2, a carriage assem- 
bly 6 for carrying the eyeball assembly 2 and a housing 
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7 for supporting and enclosing the eyeball and carriage 
assemblies. 

The eyeball assembly 2 is itself formed from a 
shroud 3 and a lens and camera assembly 4. The 
shroud 3 comprises abutting non-light-transmissive s 
hemispherical shells 3a and 3b which together form a 
hollow sphere which substantially totally surrounds the 
lens and camera assembly 4. The shells 3a and 3b are 
held in abutting relationship by connecting the shells, 
via screws 21b, to the periphery of a mounting member 10 
21 of the camera and lens assembly 4. 

To permit the camera and lens assembly 4 to view 
outward of the spherical shroud 3 t the shell 3b is pro- 
vided with a light-transmissive view aperture 3c. The lat- 
ter aperture aligns with the viewing axis 4a and is just 75 
sufficient to pass the viewing cone 4b of the camera and 
lens assembly. The assembly 4 can thus view outward 
of the shroud 3, while otherwise being totally shielded 
by the shroud. 

The shielding effect of the shroud 3 can be further 20 
enhanced by suitably adapting the outer surfaces of the 
shells 3a and 3b to make them less observable. Prefer- 
ably, these surfaces may be made reflective to light in 
the same manner as the glass surface of the objective 
lens 4c of the camera and lens assembly 4. This can be 25 
accomplished by painting the surfaces with a material 
which simulates the reflectivity of the lens glass. Alter- 
natively, the outer surfaces of the shells, instead of 
being made reflective, can be made non-reflective by 
making them opaque or black. 30 

The carriage assembly 6 carries the eyeball assem- 
bly 2 such that the entire eyeball assembly is able to 
rotate about first and second orthogonal axes, shown as 
the y-axis and x-axis, respectively, in FIG. 1. The car- 
riage assembly 6, in turn, is fixedly mounted to a top or 35 
housing support section 7a of the housing 7. When the 
carriage assembly is so mounted, the eyeball assembly 
2 extends into a housing cover section 7b of the hous- 
ing. The section 7b abuts the top housing section 7a so 
as to totally enclose the carriage and eyeball assem- 40 
blies. The bottom section 7b is further made of a light- 
transmissive material, typically a clear acrylic, so as to 
permit the eyeball assembly to view out of the housing 
7. 

As above-indicated, the entire eyeball assembly is 45 
adapted to rotate about the x-axis and the y-axis, i.e., to 
undergo pivoting and panning motion, to bring the view- 
ing axis 4a and viewing cone 4b of the camera and lens 
assembly 4 to various positions. As can be appreciated, 
during this pivoting and panning motion, the presence of so 
the shroud 3 substantially eliminates the ability to 
observe the direction in which the camera and lens 
assembly 4 is pointing. Accordingly, avoiding the view of 
the camera is made more difficult. 

FIGS. 2-4 show the camera and lens assembly 4 in ss 
greater detail. As shown, the mounting member 21 is 
used as the primary support structure for the compo- 
nents of the assembly. A central raised part 21a of the 
member 21 holds, via screws 21b, the barrel of a lens 



22 which has rotatable sections 22a, 22b and 22c for 
controlling the usual zoom, iris and focus conditions of 
the lens. Associated zoom, iris and focus control motors 
23, 24 and 25 are also connected via brackets 23a, 24a 
and 25a and screws 23b, 24b and 25b to appropriate 
areas of the mounting member 21 so that their respec- 
tive gears 23c, 24c and 25c engage the lens sections 
22a, 22b and 22c, respectively. 

Hie motors 23-25 carry respective ribbon cables 
23d, 24d and 25d and associated connectors 23e, 24e 
and 25e which connect the respective connectors to a 
camera and lens assembly PC board 26. The latter 
board is mounted to the member 21 via screws 26a and 
enables control and other signals to be coupled to and 
from the zoom, iris and focus motors for controlling and 
monitoring the corresponding conditions of the lens. 

Also mounted to the mounting member 21 are cou- 
plings 27 and 28 which are provided for coupling the 
mounting member 21 to the carriage assembly 6. These 
couplings permit the mounting member 21 to be rotated 
about the x and y axes and, thereby, to impart this 
motion to the supported components, i.e., the camera 
and lens assembly components and the shroud 3 com- 
ponents, so that the entire eyeball assembly 2 is moved 
accordingly. 

A first of these couplings 27 comprises a bearing 
27a, a bearing housing 27b and a shaft 27c. The shaft 
27c has a threaded end which is received in a threaded 
bore 21c located at one lateral end 21 d of the mounting 
member 21. The other smooth end of the shaft 27c is 
press fit into the bearing 27a. The latter, in turn, is fit into 
the housing 27b so as to be rotatable about the x-axis. 

The second coupling 28 is disposed at the opposite 
end 21 e of the member 21 and also comprises a bear- 
ing 28a. a bearing housing 28b (formed by the surface 
of an aperture 29a in a sector gear 29) and a shaft 28c. 
The shaft 28c is also threaded at one end and this end 
is received in a threaded bore 21f at the end 21 e of the 
member 21. The other smooth end of the shaft 28c is 
press fit into the bearing 28a which is also mounted in 
the bearing housing 28b so as to be rotatable about the 
x-axis. 

In order to effect this x-axis rotation of the mounting 
member 21, a further tilt motor 31 is mounted to the 
member 21 via a bracket 31a and screws 31b. The 
motor 31 carries a gear 31c. The motor 31 also includes 
a ribbon cable 31d and connector 31 e for connecting 
the motor to the PC board 26. 

With the motor 31 appropriately driven by signals 
from the PC board 26, rotation of the gear 31c occurs, 
causing the gear to move about or around the gear face 
29b of the sector gear 29. This, in turn, carries the 
mounting member 21 via the couplings 27 and 28 about 
the x-axis, to thereby effect desired x-axis rotation or tilt- 
ing motion of the eyeball assembly 2 as discussed 
above. 

Continuing with the description of the assembly 4, a 
spool retainer 34 is connected to an outer flat face 29c 
of the sector gear 29 via screws 33. A tab 29d on the 



7 

face 29c engages a slot (not shown) on the retainer 34 
to properly orient the retainer on the gear face. 

Around the spool retainer 34 is wound a main rib- 
bon cable 35 which is used to carry electrical signals 
between the assembly 4 and the carriage assembly 6. 5 
To this end, one end of the cable 35 has a connector 36 
which is attached to the PC board 26, while other end of 
the cable 35 carries a slip ring interface or connector 37 
which is attached to the carriage assembly 6 in a man- 
ner to be discussed in greater detail below. 10 

The spool retainer 34 permits the ribbon cable 35 to 
be wound about the x or pivot axis and, thus, to wind 
and unwind as the mounting member 21 rotates. It also 
permits the cable 35 to pass from the eyeball assembly 
2 in a plane parallel to the pivot axis. As a result, a sub- is 
stantial portion of the cable can be arranged in the eye- 
ball assembly 2 compactly and so as to avoid the other 
components of the assembly when the eyeball is piv- 
oted. 

Furthermore, since only a small section of the cable 20 
need be outside the eyeball, the cable is less observa- 
ble and less likely to entangle with the carriage assem- 
bly components. By winding the ribbon cable 35 about 
the pivot axis and passing it from the eyeball assembly 
parallel to this axis, bending of the cable which could 25 
lead to breaking of the cable is also avoided. 

The camera portion of the camera and lens assem- 
bly 4 is best seen in FIG. 4. As shown, a camera 
adapter 38 is mounted via screws 38a to a camera/lens 
mounting 39 which will be discussed in greater detail 30 
hereinbelcw. The camera adapter 38 carries an image 
pick-up unit 41 which is secured to the adapter 38 via 
screws 41b. A central aperture 38b in the adapter 38 
permits images from the lens 22 to be received by the 
image pick-up unit. A ribbon cable 41a is used to carry 35 
signals between the pick-up unit 41 and a camera body 
42. The cable 41a is received in the camera body 
through an aperture 42a in the body. 

The camera body is mounted to the mounting mem- 
ber 21 via tabs 42b and screws 43. The camera body 42 40 
carries at its lower end via attachment screws 45 a cam- 
era PC board assembly 44. The camera PC board 
assembly 44 includes a ribbon cable 46 having a con- 
nector 46a connected to the board and a second con- 
nector 46b connected to the PC board 26. Video signals 45 
developed by the camera and control signals for the 
camera, are, therefore, processed and carried via these 
PC boards. 

As above-indicated, eyeball assembly 2 comprised 
of the camera and lens assembly 4 and shroud 3 is car- so 
ried by the carriage assembly 6 such that the assembly 
2 is rotational about the x and y-axes. This is accom- 
plished by utilizing in the carriage assembly 6 an eyeball 
support member 8 which is rotational about the y-axis 
and to which are fixedly mounted the couplings 27 and ss 
28 of the assembly 4. In this way, rotation about the y- 
axis is imparted to the couplings 27 and 28 via the sup- 
port member 8 causing like rotation of the mounting 
member 21 and, therefore, the entire eyeball assembly, 
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i.e., assembly 4 and shroud 3. The couplings 27 and 28, 
furthermore, while fixed to the eyeball support member 
8, still permit rotation of the eyeball assembly about the 
x-axis relative to the support member. Thus, the cou- 
plings and eyeball support member cooperate to permit 
the desired rotation of the eyeball assembly. 

FIGS. 5A, 5B and 6 illustrate the carriage assembly 
6 and the eyeball support member 8 in greater detail. As 
shown, the member 8 is in the form of a yoke having two 
arms 8a and 8b which extend from a flat connecting or 
middle section 8c. The arms 8a and 8b are fixedly con- 
nected to the couplings 27 and 28 (see FIG. 6) via 
screws 50a and 50b which attach the arms to the bear- 
ing housing 27b and the spool retainer 34 of the assem- 
bly 4. These screws pass through apertures 3d and 3e 
formed by mating slots 3f in the shells 3a and 3b of the 
shroud 3. 

As can be appreciated, the fixed connection of the 
arms 8a and 8b to the couplings 27 and 34 enables the 
rotation of the member 8 about the y-axis to be carried, 
via the couplings, to the mounting member 21. It also 
allows the mounting member 21 to rotate about the x- 
axis relative to the member 8. The desired rotation of 
the eyeball assembly 2 about these axes can thus 
occur. 

Rotation of the eyeball support member 8 about the 
y-axis is realized in the carriage assembly 6 by mount- 
ing the member 8, via screws 52, to a pan gear 51 . The 
pan gear 51 includes a recessed seating area 51a in 
which a collar 53 is captured by a bearing 54 which is 
press fit into the seating area. A retaining ring 55 fits 
around the upper section 53a of the collar as an added 
means of preventing any upward movement of the bear- 
ing. 

The upper section 53a of the collar 53 passes 
above the bearing 54 and through an aperture 8d in the 
connecting section 8c of the member 8. The end face 
53b of the section 53a abuts and is connected to the 
bottom surface of a top bracket plate 56a of a carriage 
bracket 56. This connection is made via screws 58 
which pass through holes 56b in the plate 56a and 
engage threaded holes in the end face 53b of the collar 
section 53a. 

With the above configuration, the collar 53 and 
bearing 54 hold the pan gear 51 to the carriage bracket 
56, while the bearing 54 permits the gear 51 to rotate 
about the y-axis relative to the bracket. The eyeball sup- 
port member 8, which is fixed to the gear 51 is thus like- 
wise held to the carriage bracket 56, while able to rotate 
with the gear 51 about the y-axis relative to the bracket. 

To impart rotational movement to the pan gear 51, 
a pan motor 62 having a gear 62a is provided. The 
motor 62 is mounted to a side plate 56d of the carriage 
bracket 56 such that the gear 62a engages a portion of 
the pan gear 51 which passes through a slot 56e in the 
side plate 56d and a slot 56f in side plate 56c. The pan 
motor 62 has a ribbon cable 62b and an associated con- 
nector 62c. The latter is connected to a central process- 
ing unit (CPU) PC board 61. The PC board 61 receives 
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signals for controlling the surveillance device 1 from a 
remote location and transmits signals to and receives 
signals from the other components or the device 1 
including those of the eyeball assembly via the PC 
board 26. 5 

The PC board 61 is mounted by screws 61a to the 
side plate 56d of the bracket 56. A second side plate 
56c of the bracket 56 carries a power supply 59 which is 
mounted by screws 59a to the side plate. The side plate 
56c also has a slot 56f for accomodating the pan gear 10 
51 . Cables 59b and 59c (shown in dotted line) have ter- 
minals 59d and 59e which connect to the PC board 61 
for providing power to the components being supplied 
signals by the board. 

The carriage bracket 56 also carries a slip ring 57. 75 
The slip ring 57 has a round flat mounting plate 57a 
which is secured to the top bracket plate 56a via the 
screws 58 used to mount the collar 53. The connecting 
assembly 57b of the slip ring extends below the plate 
57a and passes through a slot 56g in the bracket plate 20 
56a and down through the member 8, retainer ring 55. 
bearing 54, collar 53 and pan gear 51 . 

A first ribbon cable 57c from the assembly 57b is 
held in place in a first slot 56h of the top plate 56a, while 
a cable 57e has a connector 57f which is held in a slot 25 
Be in the arm 8b of the eyeball support member 8 (see, 
FIG. 6). Ihe connector 37 of the main ribbon sable 35 of 
the PC board 26 of the assembly 4, in turn, is held at the 
slot 8e for connection to the connector 57f of the slip 
ring. The end of ribbon cable 57c is connected to the PC 30 
board 61 by a connector 101a. The aforesaid connec- 
tions of the slip ring 57 allow signals to be passed 
between the PC board 61 and the PC board 26 and the 
various components of the surveillance device. 

As above-noted, the carriage assembly 6 is sup- 35 
ported by the housing support section 7a of the housing 
7. To allow easy and quick mounting of the assembly 6 
to the housing support section 7a, the carriage bracket 
56a of the carriage assembly is provided with two like 
pivot and engagement assemblies 63. These assem- 40 
blies 63 are mounted on opposite sides of the carriage 
bracket and, in particular, between apertures 64a in 
opposing, lower lateral or outward ends 64 of the side 
plates 56c and 56d. Each assembly 63 (see, FIG. 5B) 
includes a sleeve 63a having opposing flat surfaces 45 
which seat in corresponding flat sides 64b of the aper- 
tures 64a to hold the sleeves in place. 

Within each sleeve 63a are two-like pin asemblies 
65. Each pin assembly includes a pin 66 having a pivot 
or engagement end 66a and a spring 67 surrounding so 
the pin inward of this end. Each spring 67 engages at 
one end 67a the outer surface 64c of a bracket end 64 
and at its other end 67b a retainer washer 63b which 
grips the corresponding pin 66 inward of the end 66a. 
This causes each pin 66 to be biased so that its pin end ss 
66a is brought or forced outward of the associated 
sleeve 63a. 

Outward movement of each pin 66 is limited by an 
actuator tab 68 which is held in an aperture 66b located 



at a second end 66c of the pin. Each tab 68 passes 
through an associated elongated slot 63c in the sleeve 
63a, which slot interacts with the tab to provide the lim- 
ited outward movement. 

By applying a force on each tab 68 to move the tab 
toward the middle of the respective sleeve 63a, the bias 
force of the spring 67 is counteracted, thereby bringing 
the corresponding pin end 66a inward of the sleeve. As 
will be discussed hereinbelow, this action is used on the 
two tabs 68 of each pivot and engagement assembly 63 
when mounting the carriage assembly 6 and its 
attached eyeball assembly 2 to the housing support 
section 7a. 

As shown in FIGS. 7A-7C, the aforesaid housing 
support section 7a comprises a dome portion 71 a and a 
flange portion 71b. The flange portion 71b borders the 
lower peripheral edge of the dome portion and is shown 
as flat and square-shaped. A rectangular brace 71c is 
attached to and extends centrally over these housing 
portions to add rigidity to the structure. 

The dome portion 71a is additionally provided with 
seating blocks 71 d (see, FIG. 7C) which are held by riv- 
ets 71 e to inner wall of the dome. The seating blocks 
71d are arranged in opposing pairs and define first and 
second seating areas for the housing support section 
7a. Each seating block 71d includes a slot 71f which 
forms its respective seating area. 

The carriage assembly 6 and attached eyeball 
assembly 2 are affixed to the housing support section 
7a by first engaging the actuator tabs 68 of one of the 
assemblies 63 to bring the associated pins 66 and their 
pin ends 66a toward each other. The carriage bracket 
56 is then held and positioned so that the retracted pins 
of the assembly 63 are situated in facing relationship to 
the slots 71f of an opposing pair of seating blocks 71d. 

The held actuator tabs 68 are then released, caus- 
ing the pin ends 66a of the corresponding pins 66 to 
engage and seat in the seating slots 71 f. This pivotably 
locks one of the engagement and pivot assemblies 63 to 
the housing support section 7a with the carriage assem- 
bly 6 and eyeball assembly 2 being suspended from this 
one pivot assembly. 

The carriage bracket 56 is then pivoted via rotation 
of the pin ends 66a of the locked assembly 63 in their 
respective slots 71 f. This pivoting continues until the 
other pivot and engagement assembly 63 is situated 
with its pins 66 in facing relationship to the slots 71 f in 
the other pair of seating blocks 71d. The actuator tabs 
68 of the second assembly 63, which tabs have been 
held during rotation to withdraw the corresponding pins 
66, are now released. The pin ends 66a of these pins 
then engage and seat in the respective slots 71f. The 
second pivot and engagement assembly 63 is thus now 
also locked to the housing support section 7a. 

With the locking of this second pivot and engage- 
ment assembly 63, the carriage assembly 6 becomes 
supported by the housing support section 7a in sus- 
pended fashion. The eyeball assembly 2 which is held 
by the carriage assembly 6 is then also supported in this 



11 



EP 0 810 791 A2 



12 



fashion so as to be able to pan and tilt, as above- 
described, for viewing the location under surveillance. 

Once the carriage assembly 6 is mounted to the 
housing support section 7a, the housing cover section 
7b is brought into abutting relationship with the housing s 
support section to fully enclose the carriage and eyeball 
assemblies in the housing 7. FIGS. 8A and 8B show the 
housing cover section 7b in greater detail. As shown, it 
comprises a dome shaped portion 81a which is sur- 
rounding by a lip 81b. A decorative skirt 82 is connected 10 
to and extends outward of the lip 81b, 

A channel 83 (see, FIG. 8B) in the skirt 82 supports 
clips 84 having tabs 85 which engage corresponding 
slots 86 in the channel walls. Each clip 84 carries an 
upwardly extending stud 87 which passes through a is 
corresponding aperture 81c in the lip 81b. Fastener ball 
88 connected to the studs 87 lock the skirt 82 and lip 
81b together. A hinge element 89 is also affixed to the 
bar 87 of one of the clips 84 and becomes captured by 
the fastener ball 88. 20 

During assembly, the housing cover section 7b is 
first attached to the carriage bracket 56 by inserting the 
hinge element 89 into an aperture 56 in the side plate 
56c. Once the bracket 56 is mounted to the housing 
support section 7a, the cover 7b is then rotated via the 25 
hinge element 89 to bring the ball studs 88 into clips 102 
carried on the inside walls of the bracket plates 56c and 
56d. This results in total enclosure of the carriage 
assembly 6 and eyeball assembly 2 in the housing 7. 

As above-indicated, the camera and lens assembly 30 
4 is provided with a camera/lens mounting 39 for mount- 
ing the camera assembly i.e., in the present case, the 
image pickup unit 41 supported on the adapter 38, to 
the lens 22. This mounting is adapted to permit move- 
ment of the mounting axially of the lens 22. As a result, 35 
the position of the mounting and, hence, the supported 
camera assembly, can be adjusted relative to the focal 
point of the lens, i.e., the back focus condition of the 
lens and camera can be adjusted. 

As shown in FIGS. 2 and 9, the camera/lens mount- 40 
ing 39 comprises a locking and adjusting ring or nut 81, 
a shouldered tubular member 82 and a resilient mem- 
ber in the form of a wavy metallic spring washer or 
annular member 83. The shouldered member 82 has an 
upper narrow tubular end 82a, a shoulder 82b and a 45 
wide lower tubular end 82c provided with a setting pin 
82d. The member 83 comprises an annular body which 
undergoes undulations when proceeding around the cir- 
cumference of the body. The body typically might have 
three or four undulations or waves at equal intervals so 
about the circumference, i.e.. at 90° intervals for four 
waves and at 120° intervals for three waves. 

The locking and adjusting nut 81 has grips 81a on 
its outer surface and its inner surface has a top annular 
section 81b which is adapted to engage the shoulder 55 
82b of the shouldered member 82. The inner surface 
also has a side wall section 81c which is threaded and 
adapted to engage corresponding threads on the lens 
end collar 22g to which the components of the cam- 



era/lens mounting 39 are to be affixed. The end collar 
22g of the lens also has an annular slot 22h provided 
with a notch 22i in its end wall. 

The camera/lens mounting 39 is attached to the 
collar 22g by first placing the wavy washer 83 into the 
slot 22h. The wide tubular end 82c of the shouldered 
member 82 is then situated in the slot over the washer 
with its setting pin 82d in the notch 22i of the slot. The 
locking ring 81 is then placed over the member 82 so 
that the narrow tubular end 82a of the member 82 pro- 
trudes above the ring. The ring is then turned so that the 
threads on its inner side wall section 81c engage the 
threads on the outer surface of the collar 22g. As the nut 
is rotated, the surface section 81b engages the shoul- 
der 82b of the member 82 so that the shouldered mem- 
ber becomes locked to the lens. This locking is a 
positive locking due to the presence and force exerted 
on the shouldered member 82 by the wavy washer 83. 

By rotating the nut 81 to different positions, the 
position of the shouldered member 82 can be adjusted, 
while still retaining a positive locking condition due to 
the wavy washer 83. This allows the shouldered mem- 
ber 82 and the supported adapter 38 carrying the image 
pickup unit 41 to be moved accurately and positively 
axially of the lens. Adjusting of the relative position of 
the image pickup 41 relative to the focal point of the 
lens, i.e., back-focus adjustment, is thus easily and 
readily achieved. 

ft should be noted that while the camera of the cam- 
era and lens assembly 4 has been illustrated above as 
having its image pickup 41 and camera body 42 as sep- 
arate units, the image pickup and camera body could 
also be integrated into a single unit and this unit con- 
nected to the adapter 38. In such case, the camera 
body and its components may comprise an integrated 
circuit board or card which would be connected to the 
image pickup. 

It should also be noted that the shells 3a, 3b of the 
shroud can be made of a metallic material or coated on 
their interior surfaces with a conductive material. This 
prevents electromagnetic emissions generated by the 
camera and lens assembly from escaping from the eye- 
ball assembly and interfering with equipment in the 
adjacent areas. 

In all cases it is understood that the above- 
described arrangements are merely illustrative of the 
many possible specific embodiments which represent 
applications of the present invention. Numerous and 
varied other arrangements, can be readily devised in 
accordance with the principles of the present invention 
without departing from the spirit and scope of the inven- 
tion. Thus, for example, the camera/lens mounting 39 
could be used with a camera and lens assembly which 
is fixed and not pivotable, as welt as with cameras and 
lenses other than those disclosed herein. Also, the cam- 
era of a camera and lens assembly could be attached 
directly to the camera/lens mounting 39 without the use 
of an adapter 38. Such attachment could be to the end 
face of the tubular end 82a of the shoulder member 82 



13 



EP0 810 791 A2 



14 



or to the outer wall of the tubular end 82a via threads 
provided on the wall. 

Claims 

1 . Apparatus for use with a camera and lens assembly 
and a housing of a surveillance assembly, said 
apparatus comprising: 

a carriage assembly for carrying said camera 
and lens assembly, said carriage assembly 
including a pivot means situated along a first 
side of said carriage assembly and an enage- 
ment means situated along a second side of 
said carriage assembly, said pivot means being 
adapted to engage a first surface area of said 
housing so as to permit said carriage assembly 
to be pivoted to bring said engagement means 
into engagement with a second surface area of 
said housing, thereby permitting mounting of 
said carriage assembly to said housing. 

2. Apparatus in accordance with claim 1 wherein: 

said pivot means is adapted to releasably, lock- 
ingly pivotably engage said first surface area of 
said housing; 

and said engagement means is adapted to 
releasably, lockingly engage said second sur- 
face area of said housing. 

3. Apparatus in accordance with claim 2 wherein: 

said engagement means can perform the func- 
tion of said pivot means with respect to said 
second surface area; 

and said pivot means can perform the function 
of said engagement means with respect to said 
first surface area when said engagement 
means is performing the function of said pivot 
means. 

4. Apparatus in accordance with claim 1 wherein: 



toward and away from each other, whereby 
said first ends can be brought toward each 
other to align said first ends with said first seat- 
ing areas and then brought away from each 
5 other so that said first ends can be seated into 

said first seating areas; 

and said elongated second member is such 
that the second ends of said second member 
can be brought toward and away from each 

10 other, whereby said second ends can be 

brought toward each other to align said second 
ends with said second seating areas and then 
brought away from each other so that said sec- 
ond ends can be seated into said second seat- 

15 ing areas. 

6. Apparatus in accordance with claim 5 wherein: 

said elongated first member includes: first bias- 
20 ing means for biasing said first ends away from 

each other; and first means for reducing the 
bias provided by said first biasing means to 
bring said first ends toward each other; 
and said elongated second member includes: 
25 second biasing means for biasing said second 

ends away from each other; and second 
means for reducing the bias provided by said 
second biasing means to bring said second 
ends away from each other. 

30 

7. Apparatus in accordance with claim 6 wherein: 

said carriage assembly further includes: a first 
plate which carries said lens and camera 
35 assembly; and second and third opposing 

plates extending from opposing ends of said 
first plate; 

and said first and second elongated members 
are supported between respective first and 
40 second pairs of outer opposing ends of said 

second and third plates. 

8. Apparatus in accordance with claim 7 wherein: 



said pivot means includes: an elongated first 45 
member having first opposite ends which form 
pivot points and are adapted to pivotably 
engage first spaced seating areas on said first 
surface area of said housing; 
and said engagement means includes: an so 
elongated second member having second 
opposite ends which are adapted to engage 
second spaced seating areas on said second 
surface area of said housing. 

55 

5. Apparatus in accordance with claim 4 wherein: 

said elongated first member is such that the 
first ends of said first member can be brought 



said first elongated member is supported by 
the first pair of opposing ends of said second 
and third plates such that the first ends of said 
first elongated member extend beyond the first 
pair of opposing ends of said second and third 
plates, said first elongated member including: a 
first tubular member having first and second 
ends mounted to the first pair of opposing ends 
of said second and third plates; first and sec- 
ond rods slidably housed within said first tubu- 
lar member such that a first end of said first rod 
is adjacent said first end of said first tubular 
member and a second end of said second rod 
is adjacent said second end of said first tubular 
member; first and second springs surrounding 
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said first and second rods, said first spring 
being fixed at one end to said first rod inward of 
said first end of said first rod and being fixed at 
its other end by engagement with the end of the 
first pair of ends of said second and third plates 5 
supporting said first end of said first tubular 
member, and of said second spring being fixed 
at one end to said second rod inward of said 
second end of said second rod and being fixed 
at its other end by engagement with the end of w 
the first pair of ends of said second and third 
plates supporting said second end of said first 
tubular member, whereby said first and second 
rods are biased such that the first end of said 
first rod and the second end of said second rod 75 
are brought away from each other and outward 
of said first and second ends of said first tubu- 
lar member; first and second slots in said first 
tubular member for accessing said first and 
second rods and first and second tab extending 20 
through said first and second slots in said first 
tubular member and affixed to said first and 
second rods, respectively, said first and second 
slots and said first and second tabs limiting the 
extent to which said first and second ends of 25 
said first and second rods are brought away 
from each other and outward of said tubular 
member by said first and second springs, said 
first and second said tabs permitting respective 
inward forces to be applied to said first and 30 
second rods to reduce the outward bias force 
of said first and second springs on said first 9. 
and second rods to bring said first end of said 
first rod and said second end of said second 
rod toward each other and inward of said first 35 
tubular member; 

and said second elongated member is sup- 
ported by the second pair of opposing ends of 
said second and third plates such that the sec- 
ond ends of said second elongated member 40 
extend beyond the second pair of opposing 
ends of said second and third plates, said sec- 
ond elongated member including: a second 
tubular member having second and third ends 10. 
mounted to the second pair of opposing ends 45 
of said second and third plates; third and fourth 
rods slidably housed within said second tubular 
member such that a third end of said third rod 
is adjacent said third end of said second tubu- 
lar member and a fourth end of said fourth rod so 
is adjacent said fourth end of said second tubu- 
lar member; third and fourth springs surround- 
ing said third and fourth rods, said third spring 
being fixed at one end to said third rod inward 
of said third end of said third rod and being 55 
fixed at its other end by engagement with the 
end of the second pair of ends of said second 
and third plates supporting said third end of 11. 
said second tubular member, and said fourth 



spring being fixed at one end to said fourth rod 
inward of said fourth end of said fourth rod and 
being fixed at its other end through engage* 
ment with the end of the second pair of ends of 
said second and third plates supporting said 
fourth end of said second tubular member, 
whereby said third and fourth rods are biased 
such that the third end of said third rod and the 
fourth end of said fourth rod are brought away 
from each other and outward of said third and 
fourth ends of said second tubular member; 
third and fourth slots in said second tubular 
member for accessing said third and fourth 
rods and third and fourth tabs extending 
through said third and fourth slots in said sec- 
ond tubular member and affixed to said third 
and fourth rods, respectively, said third and 
fourth slots and third and fourth tabs limiting 
the extent to which said third and fourth ends of 
said third and fourth rods are brought away 
from each other and outward of said second 
tubular member by said third and fourth 
springs, said third and fourth tabs permitting 
respective inward forces to be applied to said 
third and fourth rods to reduce the outward bias 
force of said third and fourth springs on said 
third and fourth rods to bring said third end of 
said third rod and said fourth end of said fourth 
rod toward each other and inward of said sec- 
ond tubular member. 

Apparatus in accordance with claim 1 wherein: 

said carriage assembly further includes: a first 
plate which carries said lens and camera 
assembly; and second and third opposing 
plates extending from opposing ends of said 
first plate; 

and said first and second elongated members 
are supported between respective first and 
second pairs of outer opposing ends of said 
second and third plates. 

A surveillance assembly in accordance with claim 9 
wherein: 

said carriage assembly further includes: a yoke 
having first and second arms and mounted to 
said first plate so as to be rotational about said 
first axis; 

and said lens and camera assembly includes 
coupling means for coupling said lens and 
camera assembly between and to said arms of 
said yoke so as to be rotational about said first 
axis with said yoke and so as to be rotational 
about said second axis relative to said yoke. 

A method of mounting a carriage assembly sup- 
porting a camera and lens assembly to a housing of 
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i surveillance assembly comprising: 

placing a pivot member of the carriage assem- 
bly in supporting engagement with a first sur- 
face area of the housing; s 
pivoting the carriage assembly via the pivot 
member and first surface area to bring an 
engagement member of the carriage assembly 
into alignment with a second surface area of 
said housing; w 
and causing said engagement member to 
engage and be supported by said second sur- 
face area. 
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